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ABSTRACT
Great economic growth has occurred in Saudi Arabia
in the last decade creating overwhelming demands for profes
sionally trained people.

The emerging Saudi professionals

are mostly engineers who have been put in managerial
positions without the benefit of managerial training.
Objectives of this research were 1) To identify the
skills needed by engineers to become managers; 2) To
identify problems and constraints inherent in management
training programs; 3) To identify the impact of a model
training program on the individual; and 4) The impact of a
model training program on the firm.
A training program was implemented using an experi
mental group and two control groups.

(One as internal

control from the same company as the experimental group
and the second as an external control from another
company).

The survey instrument was submitted randomly to

subordinates at three different times (prior to training,
end of training, and end of a three month period subse
quent to training) so as to evaluate a change in behavior,
if any, on the part of their Managers.
Results show that the experimental group, after
having completed the training model developed in this
study, had statistically significant improvements over
initial evaluations.

In addition, the company experienced

strong immediate benefits from the training program.
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I.
A.

INTRODUCTION

BACKGROUND
Saudi Arabia was a desolated desert nation that kept

old traditions throughout the centuries in a closed
environment.

However,

the discovery of oil dramatically

increased the economic standards of the nation and enabled
Saudi Arabia to begin to play an influential role among
the other nations of the world.
The rapid expansion of oil production has provided
the Kingdom with both government revenues and Foreign
Exchange to finance development.

However, economic

growth in Saudi Arabia has been primarily a product of
oil rather than development of agriculture, mining and
manufacturing, which would be much more desirable because
of its continuity and great opportunities to develop
internal human resources.
An outstanding characteristic of the economy
is the Government’s commitment to a free economy derived
from the teachings of Islam and long-standing social
traditions.

Consequently,

there is growing evidence that

economic and social change cannot be imposed on the
country by the action of the Government alone. Rather, it
comes through increased participation of all the people;
both in the process of development and benefits.
This can only be achieved by continuously encouraging
private enterprises,

large and small companies to pursue
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those activities that they can undertake more effectively
than governmental agencies.

It is this practice which

enables the economy to benefit to the fullest extent from
the abilities and initiatives of all the people and is
currently encouraged by the King.
With the high revenue generated from oil production
the K i n g d o m ’s spending power has dramatically increased.
The government used these high revenues to begin to
transform Saudi Arabia into an industrial nation, much
like the western nations (Table I).
The Industrial policy,

announced by the Council Of

Ministers in 1974, offered the following incentives to
attract

the private sectors:

1.

Provision of loan and equity participation.

2.

Extension of assistance to businessmen in
preparation and evaluation of worthwhile
industrial projects, and establishment of
industrial enterprises.

3.

Exemption of imported equipment and primary
materials from customs duties.

4.

Exemption of the share of foreign partners from
income taxes in accordance with the foreign
investment law.

5.

Extension of preferential treatment to local
products in government purchases and the
imposition of protective customs tariffs on
competing imports.

6.

Provision of land in the industrial estates on
nominal rent and granting subsidies for training
the Saudi employees; and

7.

Extension of assistance in the export of
products. (1)
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TABLE I
GOVERNMENT REVENUES AND EXPENDITURES*(2)
(Values are in millions of Saudi Riyals)**

YEARS

REVENUE

EXPENDITURES

1970

5,741

6,028

1971

7,954

6,293

1972

11,116

8, 130

1973

15,326

10,158

1974

40,597

18,595

1975

100,103

35,039

1976

103,384

81,784

1977

135,957

106,737

1978

132,241

137,110

1979

131,505

146,255

1980

211,196

185,724

1981

348,119

230,416

1982

368,006

283,258

^Achievement of the development plans (1970-1983)
Ministry of Planning, 1983 p. 150.
**One Saudi Riyal is equivalent to U.S. 30 cents in 1984.
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The Royal government also provided interest-free
loans to the private sector for development of agricul
tural, real estate, medical,

industrial and other

productive sectors (Table II).
The objective for economic development was to give
priority to investment in the producing sectors of
agriculture, industry and mining.

It is the government’s

policy that the development of the producing sectors
should be undertaken primarily by the private sector, and
that the government’s role is to support and stimulate
the private sector in its tasks.
Thus, great economic growth has occurred in recent
years creating overwhelming demands for professionally
trained people.

The emerging Saudi professionals have

turned out to be mostly engineers who have been put in
managerial positions without the benefit of managerial
training.

Foreign nations are filling much of the

managerial gap until Saudi engineers achieve managerial
qualities.
B.

STATEMENT OF THE PROBLEM
One of the major bottlenecks of growth in Saudi

Arabia is the lack of competent management.

Management

has been underestimated as a tool for development.

Peter

Drucker has noted that ”it can be said without too much
over-simplification that there are no under-developed
countries.

There are only under-managed ones . . .

TABLE II
INVESTMENT CREDIT TO PRIVATE SECTOR AND PUBLIC CORPORATIONS
BY GOVERNMENT SPECIALIZED FINANCIAL INSTITUTIONS*(3)
(Values are in millions of Saudi Riyals) **
1979/80

1980/81

1981/82

1977/78

1978/79

Ar a b i a n
AGRICULTURAL BANK

586

709

1129

2531

2933

SAUDI CREDIT BANK

103

57

40

372

330

INDUSTRIAL
DEVELOPMENT FUND

5152

6846

6490

6661

5347

REAL ESTATE
DEVELOPMENT FUND

7534

5766

8575

7598

7141

22

21

PUBLIC INVESTMENT
FUND

6111

3893

3277

6452

10837

TOTAL

19508

17292

19511

23614

26588

FINANCING
INSTITUTION
saudi

CREDIT FUND FOR
CONTRACTORS

—

—

—

*The Statistical Indicator Seventh Issue 1982 A.D. (p. 142) Ministry of
Finance and National Economy, Kingdom of Saudi Arabia.*
**One Saudi Riyal is equivalent to U.S. 30 cents in 1984.

Ui
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Management is the prime mover and development is a
consequence." (4)
Because of unique rapid growth in Saudi Arabia, the
business market has grown drastically.

Accompanying this

growth are engineers who have become managers requiring
many skills not yet achieved and has led to near fatal
decisions in many areas.
The unstructured growth and the under-estimation of
the role of management was the result of an ill-defined
approach to development as Professor Prasad has
o b s erved:
"It is a common error, in the developing
nations to believe that entrepreneurship
requires mainly technical knowledge and capital.
The truth is the reverse, if people really have
management capacity, they will in most cases be
able to find technical knowledge and capital to
work with.
What makes business successful is
the efficiency of its management." (5)
The great economic growth achieved in recent years
has created overwhelming demand for professionally
trained people.

In the meantime,

this demand has

inevitably out-paced the supply.
Consequently,

large numbers of foreign personnel are

employed in many important areas to fill much of the
managerial gap.

Thus, there is an increasing demand for

management training at all levels, for increasing the
efficiency of the economy via improved administration and
management which will facilitate further growth. The
supply of human resources for this purpose are those
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skilled in engineering disciplines but not having
managerial training.
C.

PURPOSE OF THE STUDY
The aim of this research is to provide a training

model for engineers to become competent managers.

Because

of continuous changes in the economy, market and methods
of production, engineers should be able to adjust to
these changes in order to meet the challenge and acquire
the skills that will be effective in the future.
Specifically,

this study examines the following:

1.

Skills needed by engineers to become managers.

2.

Problems and constraints inherent to management
training programs.

3.

The impact of a model training program on
the individual and on the organization.

Thus, this research is meant to suggest a way to
provide on-the-job management training to Saudi profes
sionals to fill the managerial gap in Saudi Arabia,

and,

thus, to offer a solution to the problem currently facing
all developing nations.
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II.
A.

REVIEW OF THE LITERATURE

INTRODUCTION
The backbone of this research involves a lot of

potential and major subjects that are very much directly
or indirectly related to each other.

Therefore, a

detailed review was necessary to distinguish between the
"engineer’s ” work and the "ma n a g e r ’s" work, and the inter
relationship between them.

Then it was necessary to

define training; especially, what is management
training and how can a training program be evaluated.
Finally, a review of how do we learn, and some of the
learning principles that would help in establishing good
program design.
B.

THE ENGINEER’S WORK
According to Heimer:
"Engineering is the art of efficient dealing
with materials and forces.
It is the creation
and design and construction and operation of
productive means and application.
It is the
selection, combination, adjustment and
proportionment of matter and power for the
benefit of mankind.
It includes the economic
combination of the sometimes competing demand
for durability, accuracy, safety, simplicity,
productivity, and efficiency for the purpose
of further production or for ultimate
consumption." (6)
Heimer*s definition leads to several conclusions.

The engineer deals with things (material and forces) as
opposed to dealing with people.
the raw materials,

He must be familiar with

the technology and production

facilities available to use these materials and all the
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characteristics required to deliver the finished
product.

Finally, the engineer must be able to make

decisions concerning how to best use the available
resources to meet the required characteristics of the
finished product.
Also because of the unique growth opportunities that
are available in Saudi Arabia there is a more challenging
environment for engineers, where they are expected to
carry out managerial tasks as well as engineering tasks
in order to keep up with the fast industrial pace of
development.
C.

THE MANAGER *S WORK
According to Strong:
"The manager, then plans, organizes, motivates,
directs, and controls.
These are the broad aspects
of the work.
He adds foresight, order, purpose,
integration of effort, and effectiveness to the
contributions of others.
That is the best use of
the word "manage.” That is the work of the
m a n a g e r ." (7)

Koontz and O*Donnell describe management as:
" ...the creation and maintenance of an internal
environment in an enterprise where individuals,
working together in groups, can perform efficiently
and effectively toward the attainment of group
goals." (8)
The most simple and applicable description is by
Lawrence A. Appley,

"The core concept of management is

this: Management is getting things done through other
people” . (9) Thus managers deal with people versus
things for engineers.
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To accomplish the above the manager must ensure that
his organization produces its specific goods or services
efficiently by:
1.

He must design and maintain the stability of
its basic operations and

2.

The manager must ensure that the organization
serves the ends of those persons who own the
organization.

He must act as the key

communication link between his organization and
its environment.

Managers are therefore

universal.
D.

THE INTER-RELATIONSHIP BETWEEN ENGINEERING AND
MANAGEMENT

According to Rubey & Logan

"management requires

analytical ability plus an understanding or appreciation
of both the art and science of managerial principles."
The engineers have the analytical ability.

(10)

Most experts

agree that the biggest problem facing the engineer as he
makes the transition to a manager is the people problem.
The new manager must be able to get results from his

11

subordinates.

"No matter how exceptional a man a g e r ’s

decisions are, if they are not carried out, he will be an
unemployed manager." (11)
B. T. Turner has noted the significance of this
problem in the following:
"In the process of moving over to management, the
engineer will find ... that there are not set
formulae for dealing with people and that his assets
may become stumbling blocks if he tries to deal with
human beings as if they were predictable machines.
For one thing, the e n g i n e e r ’s logical thinking may
inhibit any intuitive abilities he may have, and
managers often have to depend a great deal on
intuition when it comes to dealing with people...
The engineer is strong sighted with regard to
things, but poor sighted with regard to people." (12 j
E.

MANAGERIAL SKILLS
Since management is the backbone of all engineering

functions, a review of the managerial skills was
necessary in order to identify deficiency of managerial
skills in engineers and determine appropriate measures to
overcome them.
According to Robert L. Katz

"A skill is an ability

to translate knowledge into action that results in the
desired performance." (13)
He classifies the essential skills of managers into
three categories:

technical,

human and conceptual.

Each skill covers specific dimension.

The first one

covers the technical dimension or expertise,

the second

measures the humanitarian dimensions or ability to work
with other people and interpersonal relationship and the
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third one depends heavily upon one *s mental capacities to
identify problems and opportunities and the ability to
solve the problems to the benefit of the total system.
These three skills are essential for all levels of
management.

However, their relative importance tends to

vary across different levels.
The engineers can acquire both technical and
conceptual skills through knowledge and experience as
problem solvers but they lack human skills, the
characteristic which is fairly important across all
managerial levels.
F.

TRAINING IMPORTANCE
The effectiveness and efficiency of an organization

depends on a number of variables.

One of these variables

is the continued development of the people in the
organization.

Newly hired engineers usually need some

training before they can take up their work, while
currently working engineers require training both to keep
them alert to the demands of their present job and to
prepare them for transfers and promotions.
Nowadays with the rapid change in technology, new
tools must be used, old methods must be updated, new
materials must be worked on, and marketing requirements
and quality standards must be changed.
require the development of knowledge,

All of these
the acquisition of

skills, the changing attitude, and the development of new
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habits.

This indicates the importance and the need for

training in business and industry.
The concept of investments in manpower resources has
attracted broad attention.

Industrial leaders have been

quick to spot the significance of such evidence.

As one

of them put it
"The phenomenal expansion of our economy since 1929
actually owes more to investments in education than
it does to investments in physical capital".
He concludes that:
"The most important capital that any economy
possesses is in the skills which people carry
around in their heads1*. (14)
G.

WHAT IS TRAINING?
According to Dale S. Beach,

"Training is the

organized procedure by which people learn knowledge
and/or skills for a definite purpose**.

(15)

Thayer and

McGhee defined training as *'the formal procedure which a
company uses to facilitate employees*

learning so that

their resultant behavior contributes to the attainment of
the company's goals and objectives**.

(16)

Both definitions

stress the fact that training is not a one shot activity,
it is a series of steps.
According to Hodge and Johnson

there are two types

of conditions under which change in an individual occurs:
motivating conditions and frustrating conditions.

(17) It

follows then that there are at least two types of training
methods;

one that investigates a change in habits and
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attitudes (motivational training) and one that is concerned
with reducing fears and threats (frustration reduction
training).
1.

Motivational Training.

It is assumed that

people tend to change when more attractive alternatives
are offered to them.

Most of the training procedures

found in industry today are built on this assumption.
The major limitations associated with this method are in
finding ways to stimulate people and in the degree to
learn possessed by the trainees.

However, this type of

training may fail in the case where active resistance to
change is found.

Thus, an alternative method should be

used.
2.

Frustration Reduction Training.

The goal of

this method is primarily fear reduction and threat
reduction.

This method usually consists of one of three

forms.

H.

a.

Creating the opportunity for expressing fears
so that they can be recognized for what they
are .

b.

Changing the person's perspective so that he can
view his own situation differently and can see
it without the threat to his security.

c.

Providing the possible alternatives in order for
the person to discover them which will reduce
and ease fear.

MANAGEMENT TRAINING
John Humble defines management training as
"the process of developing a manager's knowledge,
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skills and attitudes through instruction, demon
stration, practice and planned experience to meet
the present and future needs of the business” .
(18)
Peter Drucker notes that
"Basic business decisions require an increasingly
long lead time.
Since no one can foresee the
future, management cannot make rational and
responsible decisions unless it selects, develops,
and tests the men and women who will have to take
care of these decisions— the managers of
tomorrow” . (19)
and he continues
”And if we know one thing today, it is that
managers are made and not born.
There has to be
systematic work on the supply, the development,
and the skills of tomorrow’s management.
It
cannot be left to luck or chance.
Both statements by Humble and Drucker stress the
fact of developing managers to meet the challenge and to
stay alert in order to establish the skills of tomorrow
and management training becomes a very substantial
resource for the organization to compete and lead in the
market place.
I.

TRAINING PURPOSES
The major purposes of training may be broadly

grouped into five general areas (20)
1.
Changes.

To Update Engineers * Skills as Technology
Managers in all areas must be constantly aware

of technological advances that will make their organi
zations function more effectively.

Technological change

will lead to job changes, and often employee skills and
abilities must be updated through training so that
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technological advancement is successfully carried through
the organization.
2.

To Reduce the Learning Time for New Engineers to

Become Job Competent.

There is always a gap between the

new engineer’s predicted and actual performance. Manage
ment uses a different training program to fill that gap.
3.

To Help Solve Operational Problems.

Training is

used for this purpose to pave the road for managers to
solve the organization problems.

The training courses

used in different areas such as personnel, marketing,
accounting finance, manufacturing, purchasing,
information systems and general management is to assist
engineers in performing their jobs more effectively in
order to minimize the organizational problems.
4.

To Prepare Engineers for Promotion.

The base

for this purpose is that training enables an employee to
acquire the skills needed for the next job up the organi
zation ladder and eases the transition from the engineers
present job to one involving greater responsibilities.
This is an important way to attract, retain, and motivate
personnel through a systematic program of career
development.
5.

To Orient New Engineers to the Organization.

This is important for new employees where training
programs can be used to reduce employees*

anxiety,

develop positive attitudes toward the company and create
realistic job expectations.

(23)
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J.

TRAINING EVALUATION
A lot of research has been done in evaluation of

training and development programs; however,

few tech

niques are considered to be reliable.
Lindborn and Osterberg
three levels of evaluation:
r i o r ’s behavior;

have said that there were
(1) classroom;

(3) subordinate’s behavior.

(2) supe
(22)

Donald

L. Kirkpatrick is perhaps the most widely followed
researcher of training evaluation.

He says that there

are four criteria to evaluate and effective measurement
of any training or development program.
reaction,

learning, behavior,

These four are

and results.

is the response of the trainees,

What he means

the knowledge gained,

the behavior changed or modified, and the results of
these three back on the job.
In 1961 Odiorne
methods of evaluation.
surveys,

(23)

wrote that there were four major
(24)

He said they were opinion

objective measures of performance,

evaluations,

staff

and overall aggregate growth appraisals.

Also McGehee and Thayer wrote that training evaluation
should be a before and after comparison technique with a
control group in utilization.
Bass and Vaughan

in 1966, present the principles to

use in evaluation
1.

Evaluation should be planned at the same time as
the training program and should constitute an
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integral part of the total program from the
beginning to the end.
2.

Evaluation should follow the most rigorous
experimental design possible.

3.

Evaluation should be carried out at several
levels at several times. (25)

They concluded that these principles are an ideal
which is not attainable today; therefore, we must
continue to develop better evaluative techniques knowing
a less-than-perfect evaluation is better than none.
K.

HOW DO WE LEARN?
Since the objective of this research is to develop

new management skills for the existing engineers,

therefore

it was necessary to know how do we learn.
All learning is similar in nature;

that is, it is

progressive in nature and follows a regular pattern.

It

advances from the simple to the complex and from the
known to the unknown.

In effect,

learning is also a

skill, one that reflects a special capacity to take
advantage of experience and to grow and develop
personally as a result.
According to Paul M. Stokes
of experience."

"all learning is result

(26) As the individual continues to have

new experience during his/her life time,

the store of

knowledge continues to grow.
He classifies experience into three types, all of
which contribute towards learning and are used in
training programs in place of work.
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1.

Actual Experience:

Performing the physical

aspect of the job to gain knowledge and skills which are
required.
2.

Simulated Experience:

"An imitation of the

real thing" this experience consists of models, work-ups,
visual aids such as movies, film strips, etc.
3.

Vicarious Experience:

The use of knowledge

which represents the experience of others (books, films,
drawings, articles, etc.)
For this research we have used actual experiences,
problem solving and vicarious experiences to stimulate
the learning process.
Schrnerhorn, Hunt and Osborn have developed an
experimental learning sequence for a management course.
(27) The basic learning sequence involves initial experience
and subsequent reflection theory built to explain what
took place.

The theory is then tested through personal

experimentation at the next opportunity.
L.

USING LEARNING PRINCIPLES
Since learning is the central purpose of any

training industry, it is very important to discuss the
learning principles which have been formulated by
psychologists.
William A. Kelley defines learning as "it is the
mental activity by means of which skills, habits, ideas,
attitudes and ideals are acquired, retained and utilized,
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resulting in the progressive adoptation and modification
of behaviour.” (30)
principles,
1.

This activity is supported by

some of which are:

M o tivation.

Sometimes the engineers or employers

gravely underestimate the use of training.

Considering

it as a waste of time,

they resist being taken away from

their jobs. Therefore,

the prerequisite necessity is to

motivate the trainees towards training programs in order
to win their participation in such programs and
stimulate learning sequence.

In this research the

trainees have been told that the training program is
important for their promotion and it will discuss their
actual work problems.
2.

Participation (Active L e a r n i n g ) .

The active

participation in the learning process helps in paving
the way for the trainees to acquire knowledge through
discussions,

role playing and case studies which will

create a competitive environment.
3.

O r g a nization.

facilitates learning.
content will
4.

Organizing the training program
The consistency of the training

ease the learning process for the trainees.

Application

(Transfer of L e a r n i n g ) .

The amount

of learning that trainees transfer from the training room
to the workplace depends mainly on two variables:
(1)

The degree of similarity between what was

learned in the training program and what occurs at the
work place (how it can be applied).
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(2)

How easily the trainees can integrate into the

work environment the skills or knowledge gained in the
training program.
5.

Multiple Sense Learning.

percent is obtained through sight,

Approximately

80

11 percent by hearing

and nine percent by the other senses combined.

There

fore, to achieve maximum input to the trainees, we must
use two or more of the senses. Sight provides most
information to trainees; t hat’s why visual aids are used
in this program.

(29)

This training program has used all the above
learning principles to illustrate the learning
procedures.
M.

RELATION BETWEEN ATTITUDES AND BEHAVIOR
The objective of this research is to change and

improve the management behavior of the Engineering
Managers.

Therefore,

it was necessary to look at the

relation between attitude change and behavioral change
or, in other words, to see if the assumption that (a
person’s behavior with respect to an object is in large
part determined by his attitude towards that object).
It has been shown by psychologists that attitude
change does not necessarily lead to behavioral change.
This is because of the multicomponent of attitude that
makes attitude a complex system.
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Rosenberg and Hovland
three categories:

have classified attitude into

Cognitive (Perceptual responses and

verbal statements of beliefs), Affective

(sympathetic

nervous responses and verbal statement of effect and
behavior or Conative (overt actions and verbal statements
concerning beh a v i o r ) .

Corresponding to each of these

response classes is one component of attitude.

The

measures of these different components are not always
highly related,

a complete description of attitude

requires that all three components of attitude be
assessed by obtaining measures of all three classes.
Wicker also said that:
"It is considerably more likely that attitudes will
be unrelated or only slightly related to overt
behaviors than the attitudes will be closely related
to actions." (30)
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III.
A.

DETAILS AND METHODOLOGY OF THE STUDY

THE SCOPE AND LIMITATIONS OF THE STUDY
This research was carried out in Saudi Arabia

because F i r s t , it is the country of the researcher.
He is familiar with,
and dreams.

and is concerned about its problems

Second, the rapid growth of Saudi Arabia

is unique, having an effect on the economical, social, and
political environment. T h i r d , many foreign nationals
fill most managerial positions until new Saudi profes
sionals are qualified
Several potential limitations should be considered
when reviewing this paper:
1.

Training programs do not exist in Saudi Construc

tion Companies,

thus this model resulting from this research

is a first experience and many unknown factors may yet
affect the result which is not now predictable.
2.

It is a pioneering effort, and therefore the

research survey instrument has not been tested or used
previously in the field.

It has, however, proved valid in

this research.
3.

This is a short-term study, and, tracing the

Managers views, and the changes over a longer period
of time (after one year) could produce different results.
4.

Some potential areas of bias have been determined

and dealt with effectively,
areas of bias yet unknown.

however,

there may be other

24

B.

POTENTIAL SOURCES OF BIAS IN THE METHODOLOGY
Because this was a first time training, several

potential questions of bias may have been introduced.
This would include the following:
1.

All Engineering Managers have different

backgrounds.

However, because of the unique situation of

development in Saudi Arabia,

this difference was ignored

and the Bachelor Degree of Science in an Engineerng field
was the common denominator for all participants.
2.

The age of the participants in the program ranged

between 29-36 and the group was assumed to be homogenous.
3.

The survey instrument (subordinate question

naire) was translated to Arabic in order to be used by
non-English speaking employees.

However,

to assure the

validity and the usefulness of the survey, the following
procedure was done:
a.

The questionnaire was translated by a pro

fessional translator.
b.

The Arabic questionnaire was pretested using a

sample of (15) subordinates similar to the universe
which we are sampling followed up with personal interview.
The questions were discussed to collect valuable comments
regarding the need for changes in the questionnaire.
Changes of minimal importance were made.
c.

To assure the validity of comparative results,

the number of Arabic questionnaire Respondents was the
same for each manager in all groups (2 RespOndents/Manager).
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With the foregoing bias minimization procedures and
the fact that the questionnaire did not include threating
or open-ended questions,

it is assumed that potential bias

is not significant and does not alter usefulness and
validity of the instruments.
C.

SURVEY INSTRUMENTS
First.

The first instrument was used in the

summer of 1984, to determine basic managerial deficiencies
currently existing in Saudi Arabia.

The Questionnaire was

designed and aimed for all levels of management (top
executives or presidents,
and subordinates.
Second.

superiors, Engineering Managers

(See Appendix A).

The second instrument was a twenty-five

Questions Instrument developed to investigate the
skills and behavior of the Engineering Managers in Saudi
Arabia.

A careful instrument design was very essential

in order to eliminate errors.

This instrument was aimed

at the subordinates.
The survey instrument itself had the objective of
maximizing the validity of the survey data obtained by the
question-asking process.

(31) To achieve that objective,

the following factors were considered in the design of the
various instruments.
1.

The Questionnaires were considered as to their

impact on the Respondent.
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2.

The Questionnaires were divided into five

categories to evaluate Management functions (planning,
organizing,
3.

directing, controlling and beh a v i o r ) .

Use of a five-point scale (Poor - Sometimes

satisfactory - Satisfactory - More than satisfactory Excellent) gave the Respondents ease of answering
as well as helped in reducing the likelihood of guessing.
4.

Use of the five point scale for twenty-five

questions made it possible to get an individual score for
each trainee from a total of 125 points.
5.

The exact wording was critical to assure

validity of the data collected.

The verification process

included pretesting and the use of professional
interpreters to assure equal meaning in English and in
Arabic at low levels of academic training.
6.

The contents had to be specific, clear,

and

simple to assure the desired response in order to serve
the overall objective of the research and increase the
response variability.
7.

The length of the Questionnaire was moderate and

proved to maintain the interest of the Respondent,

thus

minimizing speedy evaluation and guessing.
8.

Open ended questions were limited to trainees and

were not used for subordinates.
9.

Threatening, demeaning,

embarrassing,

or upsetting

questions were avoided to prevent falsifying answers by
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Respondent.

Again, this was verified by professional

interpreters and also by professional psychologists.
10.

The Instrument itself appeared emulent and

professionally designed and was easily readable.
11.

The Right of Privacy of the Respondents was

assured since great effort was made and was obvious to
Respondents that they would be totally anonymous.

This

act gave the Respondents the freedom to answer without any
threat.

The survey instrument and the trainees Reaction

Questionnaire are shown in Appendix B.
D.

OPERATIONAL HYPOTHESES
The general theory given in the literature is that

asking questions about an issue before the experimental
variable is introduced may heighten Respondents*
sensitivity toward the issues and result in responses
different from ones that would have been given without the
pretest. The following hypothesis has been established to
determine the effect of the pretesting.
H^:
There will be no difference in the evaluation
score for Engineering Managers (trainees) done by the two
subordinates groups (the first that had "initial" and
"after training" questionnaire and the second that had
only the "after training*1 questionnaire.
Since the core objective of this research is to
change managerial behavior by way of training,

the

following hypothesis was developed to evaluate the result
of the training program.
Hg:
There will be an improvement of managerial be
havior of the experimental group due to the training program.
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E.

STATISTICAL TESTING PROCEDURE
To obtain the information for the research

hypotheses statistical interpretation of the collected
data at the three evaluation points (before training,
after training, and three months after training) is
necessary.

These evaluation points and the experimental

set up will be discussed in the next chapter.
For both hypotheses the common systematic approach
will be used in testing of sample mean differences using
the Mann-Whitney Wilcoxon test

(data were also analyzed by

the t-test and provided the same result as the MannWhitney-Wilcoxon test), where the researcher would state
that no difference exists between the means of the two
groups,

the Null Hypothesis is then claimed.

Then by

acquiring individual scores for each engineering manager
in each group,

the two groups can be combined and ranked

in order of size from smallest to largest.
The sum of the rank for each group can then be
calculated.

Calculation of the ranks will lead to the

calculation of the U-value (statistical used in this
test),

and its comparison with the critical U-value from

especial tables, at appropriate levels of significance
(0.10) allows the researcher to either accept or reject
the Null Hypothesis.
Appendix F.

A detailed example is solved in
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IV.
A.

THE TRAINING PROCESS MODEL

INTRODUCTION
The study was divided into six phases as shown

in Figure 1.
1.

Determine the managerial training needs of

Saudi engineers.
2.

Describe the skills needed by Saudi engineers.

3.

Designing the training model.

4.

Implementing the model.

5.

Evaluating and verifying the model.

6.

Modifying the model as necessary.

Each of these are discussed in the following section.
B.

DETERMINING TRAINING NEEDS
Several surveys using different instruments for

each survey were conducted in the Summer of 1984 to
determine basic managerial deficiencies currently existing
in Saudi Arabia.

The questionnaires were designed and

aimed for all levels of management (1) top executives or
presidents,

(2) superiors,

(4) subordinates.

(3) engineering managers and

A profile is shown in Table III

The basic information sought in all four
questionnaires was the same but the structure of the
questionnaires was modified to fit the management level
of the various respondents.

The objective was to find

common management skills needed in order to improve the
performance of engineers who had become managers.
Training Need Surveys are shown in Appendix A.
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PHASE J_

Determining training needs
-What are the existing managerial
weaknesses that exist for Saudi
engineer managers?
-What are the objectives of training?

>r
PHASE 2^

Determining specific skills needed by
Saudi engineer managers
-Management skills
-Human skills
-Managerial roles
-Career planning

it

PHASE 3^

The Training Model
-What kind of program should be used?
-Determine appropriate learning
principles?

PHASE 4

Implementing the Program

PHASE 5

Evaluating the Program
-Were the training objectives met?
-How did the participants react to the
program?
-Did the participants learn?
-Did the participants* behavior
change?
-Did the organization achieve the
desired results from the training
model?

PHASE

Modifying the Model
-To eliminate weakness found in the
model for future use beyond this
research.
Figure 1.

Training Process Model
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TABLE III
PROFILE OF TRAINING NEED SURVEY RESPONDENTS
Total Respondents

103

C o m p a n yTs Presidents
(top level executives)

8 respondents

Company A Superiors

6 respondents

Company B Superiors

2 respondents

Company C Superiors

1 respondent

Engineering Managers, Company A

17 respondents

Engineer Managers,

12 respondents

Company B

Subordinates, Company A

33 respondents

Subordinates, Company B

24 respondents

Sex:

All Males

Industry:

Construction

Company size:
Geographic:

Large (Assets $130 Million)
All respondents were from Jeddah and Mecca
on the west coast of Saudi Arabia.
Companies A, B & C were representative of
the eight largest construction companies in
Western Saudi Arabia.

32

C.

MANAGEMENT SKILLS r IMPORTANCE AND DIFFICULTIES
The results of these surveys have shown that

the companies had common managerial weaknesses
(planning, coordination between function, making
management decisions, motivation of subordinates, cost
control). The difficulties began to occur after the
period of rapid growth which had been caused by the many
projects that suddenly became available without benefit of
long-term planning and growth strategies.

Survey results

are shown in Appendix C.
The summary of the results conclude the following.
First, significant management weaknesses do exist in
those companies.

Secondly, these common weaknesses are

felt through all levels of management as shown in Table IV.
D.

DESCRIPTION OF NEEDED SKILLS
The skills needed for engineers are divided into

four levels.
1.

Level One.

(General management).

This

level should be the starting level (basic level)
for engineers in order to develop a management
knowledge base to be reinforced by the three higher
levels.
2.

Level Two.

(Human skills).

After having

the basic management foundation, human skills can be
introduced which will cover communication and the
problem-solving process.
modification concepts.

Also leadership and
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TABLE

IV

COMMON WEAKNESSES AND TRAINING OBJECTIVE

COMMON WEAKNESSES
- Planning.
- Coordination between function.
- Making Management decisions.
- Motivation of subordinate.
- Cost control.

TRAINING OBJECTIVE
To provide a means for reducing the size of the above
listed weaknesses for Saudi Construction firms.
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3.

Level Three.

(Managerial roles).

At this

level, the roles of managers are introduced, what can he
do?

When?
4.

Why?

Level Four.

(Career planning).

will introduce career planning.

This level

As a long term activity,

this level will develop a base for future management
development and improvement.
E.

EXPERIMENTAL DESIGN
A careful design of the experiment was very

essential to maximize the validity of the Respondents
and to minimize the sources of errors.

This research

design was aiming to answer two basic questions:
1.

Does the training program change the behavior of

the Engineering Managers in the desired direction?
2.

How much of the result was contributed by

training only?
F.

SAMPLE DESIGN AND EXPERIMENTAL SET UP
The first step was to create a group of Engineers

having similar characteristics such as age, education,
and experience. This sample was then created so as to
possess the following characteristics:

(1) Randomness;

(2) Representative; and (3) Adequate sample size.
Taking the above factors into consideration, the
experimental and control groups were selected by random.
Each group consisted of nine engineering managers that
have similar characteristics in order to have comparative
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groups.

Also both groups are from the same company.

A

profile is shown in Table V.
A second company was used to select a second control
group to compare and determine the result of the
experimental group against two control groups, one internal
to the company and the other external.
G.

EVALUATION POINTS
The Subordinate Questionnaire was the evaluation

instrument for all evaluation points.

The three sets of

data results were then compared to see if there were any
changes.
There were three evaluation points during this
research.

The first was the initial evaluation point

before training commenced.

The second was immediately

after training to determine training changes.
The last evaluation point was three months after the
program to determine if the changes resulted in behavior
changes and therefore retained. Figure 2 shows the
experimental set-up against time.

Table VI shows the

subordinate questionnaire sample procedure.
H.

DESIGN FACTORS
1.

All Engineering Managers had similar charac

teristics (job, age, education, previous experience) in
order to have comparative and meaningful results.
2.

The before-training questionnaire was given to

the subordinates before selecting the experimental and
control group in Company A.
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TABLE V

PROFILE OF ENGINEERING-MANAGERS CHARACTERISTICS
1.

Engineering Manager
Experimental Group from Company A
Control Group #1 from Company A
Control Group #11 from Company B
Total Engineering Managers

2.

9
9
27

Education
B.S. in Civil Engineering (5/each group)
B.S. in Mechanical Engrg. (2/each group)
B.S. in Electrical Engrg. (2/each group)

3.

9

15
6
6

Age
All Engineering Managers aged between 29-36.

4.

Previous Experience
All had an experience period between 7-13 years.

5.

Sex
All male.

6.

Company size
Large (Assets $130 million).7

7.

Industry
Construction.

Company B

Company A

Weeks
Experimental
Group

Control
Group I

1'

'i _______
Go through
Training

13

Control
Group II

Standard
Work

_______ j’
Subordinate
Questionnaire

Subordlinate
Questic>nnaire

Stanc ard
Wor•k

1f
Suborc inate

Subordinate

Questionnaire

Questionnaire

Figure 2.

Experimental Set-up.

_______ 3
Standard
Work

TABLE VI

SUBORDINATE QUESTIONNAIRE SAMPLE PROCEDURE

SUBORDINATES OF THE MEMBERS
OF THE CONTROL GROUP

SUBORDINATES OF THE MEMBERS
OF THE EXPERIMENTAL GROUP

Control
Group #2

A

B

Control
Group #1

*Initial
Measurement

Yes

No

Yes

Yes

**Second
Measurement

Yes

Yes

Yes

Yes

***Third
Measurement

Yes

Yes

Yes

No

^Before training (45 Respondents for each group)
**Immediately after training (45 Respondents for all groups except 90
Respondents for the experimental group)
***Three months after training (90 Respondents for each group)
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3.

Random selections from each type of engineering

field was used to select equal numbers of engineers for
each group.
4.

Pretesting and post-testing the trainees were

not used, because it only measures if they learn the
skill or not.

However the researcher is interested in

the test of whether the objective was met or not involved
a change of behavior at the worksite after completion of
training. Therefore, the Evaluation Instrument was the
subordinate’s questionnaire given at two different times.
5.

The members of the experimental group, however,

did not know that actual evaluation of their performance
was the result from Subordinate Questionnaires, thus the
study was able to avoid any manager influence on
subordinates.
6.

To measure the pretesting effect (might heighten

the sensitivity of the subordinates toward their
manager) a second subordinate group was given only the
after-training questionnaire.
7.

The selection of an outside control group from

Company B was necessary to check the interaction effect
due to training and to compare both control groups.
8.

The subordinate's sample size was reasonable

(45 for each group).
9.

The survey instrument had all necessary anonymity

conditions to assure Respondents about confidentiality of
their evaluation.
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10.

Respondents were all given the questionnaire at

the same time and were given limited time (30-45 minutes)
to finish in order to avoid any bias resulting from
interaction and consulting with each other.
I.

THE TRAINING MODEL
The model had the following goals:
- To provide basic managerial information (facts,

knowledge and princi p l e s ) .
- To develop the skills needed for better
management.
- To find protocol applications for information and
skills gained so as to provide experience in making
applic a tion.
The model design was as follows.
1.

Introductory l e c t u r e s .

Using recent

S chermerhorn, Management for Produc t i v i t y , John Wiley
Publisher,

1984,

the lecture was supported with visual

aids and homework to facilitate the learning.
2.

Group Enviro n m e n t .

Group discussion

and interaction created maximum involvement and
participation of each trainee in the program.

Each trainee

was required to bring actual problems currently experienced
for discussion and potential solutions.

They learned that

their problems were similar rather than isolated.
3.

The Use of Audio C a s s e t t e s .

A management

development package of cassettes created by The American
Institute of Economics and Technology was used to
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reinforce the training program*

(A list of the audio

tapes is shown in Appendix D.)
4.

Timespan.

The training program was (40

meetings) over a 12 week period (a total of 133 hrs.).**
The sessions were held on Sunday, Tuesday, and Thursday;
all were three hour periods except on Thursdays which were
four hours.
5.

Organization of the Program.

The

content of the program consists of seven parts:
- Management introduction
- Strategic planning
- Organization fundamentals
- Managerial leadership
- Controlling the productivity
- Productivity in a contemporary environment
- Career planning

♦offered by the University of Missouri
♦♦started Sunday, February 3, 1985
1985 .

ended Tuesday, May 7,
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TABLE VII

LIST OF MANAGEMENT DEVELOPMENT AUDIO TAPES
1.

Ln Search of Excellence, Thomas T. Peters

2.

Leadership in Business, Robert Townsend

3.

Achieving Successful Performance, Deborah K. Bright

4.

The Magic of Getting What You Want, David J. Schwartz

5.

Time: Your Greatest Asset, Isaac Asimov and
Anthony Whyte

6.

Communicate with Confidence, Tom Kirby

7.

Secrets of Success, Og Mandino

8.

How to Motivate People, David Merrill and Roger Reid

9.

How to Delegate, Dr. Alex Mackenzie

TO.

Selecting and Motivating People, Robert Townsend

11.

Action Tools for Managers, Robert Townsend

12.

Stop Wasting Time, Dr. Alec Mackenzie

13.

How to Manage Stress, Joseph Currier

14.

Further Up the Organization, Robert Townsend

15.

First Steps to Excellence, Thomas T. Peters

16.

How to Set Priorities, Dr. Alec Mackenzie

17.

Successful Negotiating, Jack Anderson and Henry Calero

18.

The Winners Edge, Dr. Denis Waitley

19.

Executive Style and Confidence, Robert Townsend

20.

Assert Yourself, Richard A. Wittmeyer

21.

Talking With the One Minute Manager, Blanchard and
Johnson

43

V.
A.

STATISTICAL ANALYSIS OF THE DATA

INTRODUCTION
The initial evaluation was before training and the

second evaluation was after training.

Members of the

experimental group had two subordinate groups.

The First

(Group A) had initial and second evaluation questionnaires
and the Second (Group B) had only the second evaluation
questionnaire.

A profile of the survey respondents for

both evaluation points is shown in Table VIII.
A comparison between the two subordinate groups (A and
B) was made to measure the pretesting effect on their
responses.

The testing of hypothesis A was important in

order to proceed with the discussion of the data.
B.

TESTING HYPOTHESIS A*
Hypothesis A predicts that there will be no

difference in the evaluation score of the experimental
group done by the two subordinate groups.

The first

(Group A) that had initial and after training question
naire and the second (Group B) that had only the after
training questionnaire.
The analysis of the post-test data support the
hypothesis for the following reasons:

♦Using SAS (Statistical Analysis System) with NPARIWAY
Procedure.
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TABLE VIII

PROFILE OF SURVEY RESPONDENTS
(Initial and Second Evaluation)
Initial
Evaluation

Second
Evaluation

135

180

Subordinates (Group A) of
the members of the
Experimental Group

45

45

Subordinates (Group B) of
the members of the
Experimental Group

--

45

Subordinates of the
members of the Control
Group I

45

45

45

45

Total Respondents
Company A

Company B
Subordinate of the
members of the
Control Group II
Sex:

All Male

Company size:
Industry:
Geographic:

Large (Assets $130 Million)

Construction
All Respondents were from the western region
of the Kingdom.
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1.

Group A had an average of 88.10 and standard

deviation of 1.25 compared with an average of 87.52 and
1.62 standard deviation for Group B as shown in Table IX.
2.

The largest difference between the two group’s

score was 2.2 which is small.
3.

A statistical hypothesis testing procedure has

been made for each question in the Mann-Whitney-Wilcoxon
test to test the difference between the two groups.
The Null hypothesis assumes that both group A and B
have the same mean or H :
assumption is then:

u^ = Ug

The counter

the mean of Group A is different from

that of Group B, or H-^:

u^ # Ug

where this difference

is due to the pretesting.
The results have shown there was sufficient
statistical evidence for not rejecting the Null because of
high probability of occurrence under the Null Hypothesis
(The analysis is shown in Appendix D).
4.

The confidence interval endpoints with confidence

coefficient of 0.90 for the difference between Group A and
Group B were
- 1 . 2 < UA - UB^ 1 . 0

which means that the initial questionnaire had no
effect on increasing the awareness of the subordinates
toward the second evaluation as shown graphically by
Figures 3, 4.
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TABLE IX

COMPARISON BETWEN GROUP A AND GROUP B EVALUATION FOR
THE MEMBERS OF THE EXPERIMENTAL GROUP AFTER TRAINING

Evaluation
Group A*
Group B**
Experimental
Group

Mean

S .D .***

Mean

S.D.

Mean
Difference

#1

87.60

3.65

88.60

2.85

1.0

2

88.40

2.43

87.60

2.65

0.80

3

88.20

4.25

87.20

3.32

1.0

4

86.00

3.69

83.90

4.43

2.10

5

86.40

2.82

87.80

3.56

1.40

6

88.40

2.27

86.80

3.48

1.60

7

88.60

5.20

89.80

2.21

1.20

8

89.80

4.10

87.60

2.65

2.20

9

89.40

3.10

88.40

3.84

1.0

Average

88.10

87.52

1.25

1.62

Group
Standard
Deviation

♦Group A had before and after training evaluation.
♦♦Group B had only after training evaluation.
***Standard Deviation

Categories

Planning
Organizing
Directing
Controlling
Behavior

Evaluation

(a)
(b)
(c)
(d)
(e)

(a)

(b)

(c)

(d)

(e)

Category
Figure 3.

Comparison Between Group A and
Group B Category Evaluation
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Comparison Between Subordinate Group Evaluation of
Experimental Group Members
Figure 4.
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C.

TRAINING RESULTS (Second Evaluation)
At the second evaluation point which was

immediately after training, the result was as follows:
1.

Experimental Group.

This group showed a

strong improvement over their initial evaluation where
their average increased approximately 17% above the initial
evaluation. The result shows that all group members had an
increase of a score between 13% to 21% above their initial
evaluation.

Both Table X and Figure 5 show a comparison

between the initial and the second evaluation for each
member in the experimental group.
Analyzing each question before and after
the training as shown graphically in Figure 6, the
result showed that all areas resulted in improvement
except for 5 Questions: Question #1 (determining equipment
requirement), Question #3 (understanding total project
picture), both Questions #7 and 8 (equipment and tool
management) and Question #15 (stressing cost control).
These areas, however, would not be expected to show
improvement over this short training program since they
are longer term concepts.
The major improvement was in the Directing
Category (Category #3) as shown in both Table XI and
Figure 7, where the increase is about 38% above initial
evaluation.
Analyzing each question under the third category as
shown in Figure 8, the highest increase was in Question
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TABLE X
COMPARISON BETWEEN BEFORE AND AFTER TRAINING EVALUATION
FOR THE MEMBERS OF THE EXPERIMENTAL GROUP

Experimental Group

Total Score Given by Subordinates
% Increase
Above Initial

Initial
Mean
S .D .*

Second**
Mean S.D.

74.6

4.20

87.60

3.65

17.43

#2

74.40

3.35

87.60

2.65

17.74

#3

75.0

2.75

87.20

3.32

16.27

#4

74.0

3.40

83.9

4.43

13.38

# 5

75.60

3.63

86.40

2.82

14.29

#6

75.40

3.82

86.80

3.48

15.12

#7

73.40

3.43

88.60

5.20

20.71

#8

75.20

2.93

87.60

2.65

16.49

#9

73.20

2.63

88.40

3.84

20.77

Engineer Manager

Group Average
Group
Standard Deviation

74.53

87.12

0.86

1.41

^Standard Deviation
**This score is the least of Group A or Group B

16.90
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Figure 6.

TABLE XI
BEFORE AND AFTER TRAINING EVALUATION OF EACH CATEGORY
IN THE SURVEY INSTRUMENT FOR THE EXPERIMENTAL GROUP*

Category

Initial
Evaluation
Mean

Second
Evaluation

S.D.

Mean

S.D.

Mean
Difference
(Second-Initial)

% Increase
Above Initial
Initial

A. Planning

18.23

1.35

19.61

1.28

1.38

7.6%

B. Organizing

11.49

0.95

11.93

0.54

0.44

3.8%

C. Directing

14.29

1.12

19.67

1.10

5.38

37.6%

D. Controlling

15.32

0.73

17.92

1.17

2.60

17.0%

E. Behavior

15.20

1.42

17.99

1.34

2.79

18.3%

Note:

Sample size was 45 for each evaluation point.
Ln
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Categories
(a)
(b)
(c)
(d)
(e)

Planning
Organizing
Directing
Controlling
Behavior

30 Before

(a)

(b)

(c)

(d)

(e)

Category
Figure 7.

Pre-training and Post-training
Category Evaluation
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#14 (understanding your problems), then question #13
(recognizing you when you do your job well), then Question
#12 (accepting your ideas) and finally Question #15
(stressing cost control) show no improvement over the
initial evaluation.
In summary, the second evaluation results for the
experimental group showed strong immediate improvement
over the initial evaluation for three categories
(Directing, Controlling and Behavior).

The Planning and

Organizing categories showed very low improvement compared
to the foregoing three categories.

This could be

since the Directing, Controlling, and Behavior categories
are areas which could show immediate impact on the
subordinates whereas Planning and Organizing are longer
term activities that could require a longer time to show
tangible improvement.
2.

Control Group # 1 .

Although this group has

not gone through training, their score increased nearly
3% over the initial evaluation as shown in Table XII,
Figure 9.

This was expected because the existing of the

training program always creates the "Hawthorne effect” ,
where most of the engineers want to be noticed and feel
they are important.

This change in ambient environment

should be beneficial for an entire company since it
creates a developmental, exciting atmosphere for all
managers.
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5 .0

11

12

13

14

15

Question #

Figure 8.

Pre-training and Post-training
Evaluation of Questions Within
Directing Category
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TABLE XII
COMPARISON BETWEEN INITIAL AND SECOND EVALUATION
FOR MEMBERS OF THE CONTROL GROUP #1*

Control Group I
Engineer Manager

Total Score Given by Subordinates
Initial
Second
Mean S.D.** Mean S .D.

% Increase
Above Initial

71.60

5.55

74.60

3.46

4.20

#2

72.40

4.40

75.60

4.32

4.42

#3

72.60

3.95

72.07

3.16

-0.74

#4

73.20

5.20

76.20

4.73

4.10

#5

72.40

3.10

75.20

2.75

3.90

#6

73.00

3.65

72.20

2.10

-1.11

#7

72.6

4.35

75.20

3.64

3.60

#8

73.20

4.25

75.40

3.34

3.00

#9

72.40

3.65

75.20

2.92

3.90

Group Average
Group Standard
Deviation

72.60

74.63

0.50

1 .48

2.80

♦Initial evaluation (before training), Second Evaluation
(after training). They are three months apart.
♦♦Standard Deviation

Initial

mm
Second
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Figure 9.

Initial and Second Overall Evaluation of Control Group #1

Ln
00
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3.

Control Group I I .

This group is from

Company B where they were used to measure the foregoing
effect that could have resulted in Company A because
of the training.

Table XIII and Figure 10 show that this

group did not have any significant increase above their
initial evaluation.
D.

MEASURING THE HAWTHORNE EFFECT
The contribution of the Hawthorne effect on Control

Group #1 (the inside control group) can be measured by
subtracting the percentage change between second and
initial evaluation for Control Group #II(the outside
control group) from the change of that of Control Group #i
(inside group percentage change - outside group percentage
change).

This led to 2.22% net increase for Control Group

#1 over their initial evaluation.

This means that 2.22% of

the improvement was contributed by the Hawthorne effect.
E.

SUMMARY OF THE SECOND EVALUATION RESULT
The second evaluation results can be summarized

as follows.
1.

The experimental group had a net increase of

almost 17% above their initial evaluation.
2.

The control group #1 experienced the Hawthorne

effect from the training program,

improving their later

evaluations approximately 3%.
3.

Control group #II(the outside control group) did

not show any changes between the initial and the second
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TABLE XIII
COMPARISON BETWEEN INITIAL AND SECOND SUBORDINATE
EVALUATION FOR THE MEMBERS OF CONTROL GROUP II*

Control Group I_________Total Score Given by Subordinates
Initial
Second
Engineer Manager Mean S.D.** Mean
S.D.________% Increase
71.60

5.32

72.20

3.06

0.84

#2

72.20

3.96

72.60

4.10

0.55

#3

73.20

4.11

73.80

3.85

0.82

#4

73.40

3.68

72.80

2.03

0.55

#5

71.80

4.74

72.20

3.63

0.56

#6

72.60

3.45

73.20

2.32

0.83

#7

72.80

2.83

73.20

3.64

0.55

#8

73.00

3.73

73.20

3.23

0.27

#9

71.60

2.45

71.80

1 .93

0.28

Group Average
Group Standard
Deviation

72.36
0.601

72.78

0.58

0.636

♦Initial Evaluation (before training), Second Evaluation
(after training).
They are three months apart.
♦♦Standard Deviation

Initial

mm
Second
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Figure 10.

Initial and Second Overall Evaluation of Control Group #II
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evaluation.

Both Table XIV and Figure 11 show a summary of

the second evaluation results.
F.

COMPARISON BETWEEN EXPERIMENTAL AND CONTROL GROUP
RESULTS

W T

The experimental group showed improvement above the
control group.

The group average for experimental was

approximately 17% higher than the control group.
Category #1 (Planning) had slight improvement over the
control group, and Category #2 (Organizing) did not show
any change.

This could again be credited to the fact that

Planning and Organizing are longer term activities than the
other three categories (Directing,

Controlling, Behavior).

The Directing, Controlling, and Behavior categories for the
experimental group have shown improvement over the similar
categories of the control group as shown in Figure 12.
G.

TESTING HYPOTHESIS (B) (SECOND EVALUATION ANALYSIS* )
A statistical hypothesis testing procedure has been

made for each question in the Survey Instrument of both
the experimental and the control group #1 using the MannWhitney-Wilcoxon test, to determine if there were
improvements in the experimental group as a result of the
training m o d e l .
The Null hypothesis assumes that the experimental and
control group have the same mean
or H :Ug

= u^ (u^ - u^ = 0 ) .

The counter-assumption

♦Using SAS (Statistical Analysis System) with NPARIWAY
Procedure.

TABLE XIV

SUMMARY OF INITIAL AND SECOND EVALUATION RESULTS FOR ALL GROUPS

Initial

Group

Second
Mean

0.86

2.40

87.12

1 .25

3.80

16.90

72.60

0.50

1.60

74.63

1.48

4.13

2.80

72.36

0.60

1.60

72.78

0.64

2,00

0.58

S.D.*

Experimental

74.53

Control I

Control II

S.D.

Range

% Increase Above
the Initial Mean

Range**

Mean

*Standard Deviation
*Range = largest score - smallest score
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Categories
(a)
(b)
(c)
(d)
(e)

Planning
Organizing
Directing
Controlling
Behavior

Category

Figure 12.

Comparison Between Experimental
and Control Group Category Evaluation
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(the alternative hypothesis) is then:

The mean of the

experimental group is greater than the control group
Hr :

Ug > u c (u-£ - uc = A ) where this difference (Delta)

is the improvement factor due to training.
From the twenty-five questions included in the
evaluation questionnaire, there were only six questions
that could not reject the Null hypothesis. These were
Questions 1, 2, 7, 8, 10, and 20. The remaining questions
were able to reject thed Null hypothesis and, therefore,
have low probabilities of occurrece under the Null.

These

data are also graphically shown for clarity in Figure 13
and the detailed analysis is shown in Appendix E.
The Confidence Interval endpoints with confidence
coefficient of 0.90 for the difference between the
experimental and control groups were
- uc

<

13.03

this can be interpreted as the degree of accuracy (or
elimination of chance) that the training program resulted
in an improvement.

As stated, on the job performance

ranged between 11.50 and 13.03, thus, the training program
had an improvement percentage range of 15% to 18%.
H.

INTERPRETATION OF THE RESULTS OF QUESTIONS NOT
REJECTING THE NULL HYPOTHESIS.
1.

For Question #1 (Determining Manpower Require

ment), this question did not show any change.

This may be

Mean Response

Figure 13.

Second Evaluation Group Mean Responses of Each Question

c*
^
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a longer term activity not measurable in the short period of
this study.
2.

Questions #2, 7, and 8 (Equipment and tools

management) also did not show any improvement.
likelihood,

In all

the cause of this result was a large surplus

of equipment due to recessional condition in the Kingdom
caused lately.

It may also be a longer run activity not

measurable in the short run.
3.

For Question #10 (Providing opportunities for

advancement), again, a longer run activity.
4.

For Question #20 (Being loyal to the Company),

both groups were rated as very loyal to their company,
which may be a unique characteristic of employment in the
Kingdom.
I.

INTERPRETATION OF THE RESULTS OF QUESTIONS REJECTING
THE NULL HYPOTHESIS
The remaining 19 Questions showed strong improvements

in the managerial quality of the experimental group
compared to the control group.
Improvement occurred mainly in the Directing Category
which has presented the fact that engineering managers
have started to understand their subordinates, accepting
their ideas, recognizing them when they do their job well
and making them feel free to discuss problems with him.
Also this shows that this Category (Directing) had the
fastest impact on the subordinates, and it is a long term
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resulted activity.

Improvement can be noticed almost

instantly.
For the Controlling Category, the results show that
the managers are communicating better with their
subordinates as a result of training.

For the last

Category (Behavior), the result shows that the
training model was successfully able to improve the
relation between the manager and their subordinates and to
improve his attitude toward work, resulting in a better
work environment.

With the overall evaluation as a

manager, the members of the experimental group showed a
strong improvement above their control group, meaning
better managerial skills have been implemented due to the
training model.
J.

THIRD EVALUATION
Three months after the training program was done, a

third evaluation was made for members of both the
experimental and control group #1.

The purpose of the

third evaluation was to see if the change was retained
three months after conducting the training program.
profile is shown in Table XV.

A

A larger sample was used

for both groups to increase the degree of confidence (90
Respondents/each group) and to minimize the repetition
effect of the previous respondents on the survey.
1.

Effect of the Third Evaluation on the

Experimental Group.

The results of the third subordinate

Questionnaire show that all the members of the
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TABLE XV

PROFILE OF SURVEY RESPONDENTS
(Third Evaluation)

Total Respondents

180

Company A
Subordinates of the Members
of the Experimental Group

90

Subordinates of the Members
of the Control Group # I

90

Sex:

All Male

Company Size:

Industry:

Geographic:

Large Assets ($130 Million Dollars)

Construction

All Respondents were from the western
region of the Kingdom.
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experimental group had an increase in their score over
the second evaluation as shown in Table XV and Figure 14.
The highest increase above the second evaluation was
in Question #25 (overall evaluation as a manager), then
Question #12 (accepting your ideas), and Question #3
(understanding total project picture). No strong changes
have been made above the second evaluation for the
remaining questions.

These results explain the fact that

the three months time after the training gave more chances
for Engineering Managers to implement their new management
skills.

This improvement supports the fact that the

results of training could come after some period (not
instant outcomes). In fact some of the outcomes could come
after a long period of time (maybe more than 1 year).
Therefore, there is always a need to include longitudinal
evaluation points at different times.
2.

Effect of the Third Evaluation on the Control Group

The members in this group did not change.

However, the

group average decreased by 0.5% compared to the second
evaluation.

This decrease after a period subsequent to

completion of the training program is probably due to its
existence having increased the attention of the members of
this group toward self improvement or getting their
superior's attention.

However, this would be expected to

be a temporary change since the Hawthorne effect ceased
after completion of the training model (Table XVII).
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TABLE XVI

COMPARISON BETWEEN THE SECOND AND THIRD SUBORDINATE
EVALUATION FOR THE MEMBERS OF THE EXPERIMENTAL GROUP

Second
Mean
S.D.

Third
% Increase
Mean
S.D. Above Second

#1

87.60

3.65

89.4

2.85

2.05

#2

87.60

2.65

90.4

3.76

3.20

#3

87.20

3.32

88.8

3.20

1.20

#4

83.90

4.43

87.80

4.93

4.60

#5

86.40

2.82

88.60

3.43

2.50

#6

86.80

3.48

90.00

4.61

4.20

#7

88.60

5.20

91.40

3.52

3.20

#8

87.60

2.65

88.80

2.39

1.21

#9

88.40

3.84

90.2

2.69

2.03

Engineer Manager

Group Average

Group
Standard Deviation

87.12

89.48

1.41

1.11

2.71

Second
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Figure 14.

Second and Third Overall Evaluation of Experimental Group
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TABLE XVII

COMPARISON BETWEEN THE SECOND AND THIRD SUBORDINATE
EVALUATION FOR THE MEMBERS OF THE CONTROL GROUP #1

Engineer Manager

Second Evaluation
Mean
S.D.

Third Evaluation
Mean
S.D.

#1

74.60

3.46

73.80

3.23

#2

75.60

4.32

75.20

3.43

#3

72.07

3.16

71.80

2.95

#4

76.20

4.73

75.80

3.85

#5

75.20

2.75

74.80

2.62

#6

72.20

2.10

73.00

2.27

#7

75.20

3.64

75.60

3.83

#8

75.40

3.34

74.20

4.42

#9

75.20

2.92

74.60

3.69

Group Average

Group
Standard Deviation

74.63

74.31

1.48

1.29
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K.

SUMMARY OF THE THIRD EVALUATION RESULT
The results can be summarized as follows:

1.

The experimental group had a net increase
of almost 20% above their initial evaluation.

2.

This evaluation has proven that the control
group had a temporary improvement which was
a function of the training program (Hawthorne
effect) which would seem to validate the
effectiveness of the training program.

3.

The model had a powerful impact on the trainees
as shown clearly in Table XVIII and Figure 15.

L.

COMPARISON BETWEEN EXPERIMENTAL AND CONTROL GROUP AT
THE THIRD EVALUATION
A comparison between the two groups for each question

in the survey instrument was made at this evaluation point.
The results reinforces the conclusion that the training was
effective as shown by the graphical presentation in Figure 16.
Those results indicated the power of the training program
since the experimental group had strong improvements over
the control group for all five categories (Planning,
Organizing, Directing,

Controlling,

and Behavior).

There was no need to test Hypothesis B which predicts an
improvement in managerial behavior of the experimental group
due to the training program) for each Question. Inspection of
Figure 16 shows that Questions # 1, 2, 7, 8, 20 (these are the
questions that did not meet the prediction of hypotheses B in
the second evaluation), didn't change.

TABLE XVIII
SUMMARY OF INITIAL, SECOND, AND THIRD EVALUATION
FOR BOTH THE EXPERIMENTAL AND THE CONTROL GROUP #1*

Initial*

Second**

Third***
Net Increase
Above Initial

Mean

S.D.

Tiean

S.D.

Mean

S.D.

Experimental

74.53

0.86

87.12

1 .41

89.48

1.11

20.10

Control #i

72.60

0.50

74.63

1.48

74.31

1.29

2.36

Group

*Before training
**Immediately after the training
***Three months after the training
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Third
Evaluation Point

Figure 15.

Overall Evaluation at All Points

Mean Response

Figure 16

Third Evaluation Group Mean Responses of Each Ouestion

00
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However, Question #10 (providing opportunities for
advancement) also did not meet the predictions of hypothesis B
in the Second Evaluation, had an increase in score above the
similar question of that of the control group #1, using the
Mann-Whitney-Wilcoxn test to see if any change occurred for
this question between the two groups,

the result met the

prediction that this question have resulted in an improvement
than of that in the control group #1 (Shown in Appendix D ) .
These results show that during the three months after the
training program,

the managers have provided more chances for

subordinates advancement than prior to training.
Overall,

the results show the training program has

been able to generate a powerful impact on the working
environment for the employees of the test company.
M.

TRAINEES REACTION;
Although industrial needs for training in Saudi Arabia

are great,

this is a first time managerial training program

for a major company in that country.

It was therefore

helpful to evaluate the trainees reaction to the model
itself.

The program evaluation sheets were 4-point scale

questionnaire (Excellent, Good, Satisfactory,

Poor) made

anonymous to obtain honest reaction.
The trainees reactions were high toward the group
motivation, actual problems discussion, program
organization,

and content of the program.

trainees gave a poor evaluation.

None of the

In fact, the satisfactory

rating was used only on three Questions (#3, 5, 6).

All
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remaining Questions had the good and excellent rating.
A graphical analysis for the trainees reaction is shown in
Figure 17.
Regarding Questions #3, 5, 6, the trainees reaction
were not so high to the facilities and to program length.
This could be accredited to the fact that there were no
special facilities for managerial training in Saudi Arabia.
Also, the length of the program was long in order to
achieve a behavioral change.
As their general comments, the trainees considered
actual discussion of their own operating problems, group
motivation information, application of planning
techniques, such as CPM (Critical Path Method), PERT
(Program Evaluation and Review Technique), topics covered
by tapes, and Problem Solving Procedure had the most value
to them.
Also the trainees suggested that more advanced
training topics should be used such as financial training,
computer application, and equipment management should
follow.

The trainees recommended that this and more

advanced training programs should be an on-going activity
including the needed facilities, visual aids, and personnel
to monitor the training needs in order to properly respond
with the desired program.
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N. MODEL MODIFICATION
This was a first time in-house training program
where the model has proven to be effective and powerful in
bringing immediate results on the job.

However, there was

no immediate verification to the training model.

Therefore,

the reaction of the trainees to the training facilities and
advanced training topics should be considered for future
purposes, where the model should be similarly applied by
tailoring it to specific needs in order to establish a
training objective.

A carefully designed objective will

aid in the selection of the type of program needed, proper
mode of communication and length of the program.
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VI.

EFFECT ON THE ORGANIZATION

The training program has provided the Company with:
A.

SOLUTIONS TO EXISTING CRITICAL PROBLEMS
The training program made it possible to discuss

actual work problems currently being experienced by the
individual members of the experimental group with other
individual members within this group.
1.

Some of these are:

A major problem was labor force management.

In

the Kingdom, all the labor force is contractual (yearly
contract, monthly salary basis), non withstanding
individual productivity.

A solution to this problem was

developed by registering all company labor into the
computer, where each worker completed a summary sheet
(Shown in Appendix E ).

Numerical code systems were

established for different skills, location, nationalities,
religion, etc., thus, the company is now able to allocate
all workers (carpenters, welders, foremen, etc.) based on
job priority skills.

The workers can now be transferred to

other projects as needed and thus the company has greater
control over labor productivity for each project.
2.

Another major problem was caused by poor filing

and documentation of company records.
occurs throughout the Kingdom.

This situation

This problem surfaced in

the company through a lack of control of its large numbers
of varied types of equipment. Therefore, an equipment
summary sheet was developed to control all the equipment
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that the company has (Shown in Appendix E ) .

With the use

of the numerical code system for different projects,
equipment type, then allocation of specific equipment can be
found plus a control over all the equipment that is working
under a specific project.
B.

MOTIVATION OF THE SUBORDINATES
The new trained managers are giving the opportunity

for the subordinates to participate in the decision
making process and the use of acknowledgment letters as a
positive reinforcement strategy.

All of these have

provided a new working environment and better working
relations between the managers and their subordinates.
C.

INTEGRATION BETWEEN DEPARTMENTS
Some of the pitfalls of management productivity is the

integration between the departments and the training
program gave the chance for the trainees to discuss as a
group the possible way to eliminate some of the problems
that they are faced with.

A list of recommendations were

sent to the other department to get their awareness of
the problem.

For example,

it was recommended to

the Accounting Department that they report the monthly
cost of financing the project (bank guarantees, monthly
interest, custom fees, etc.) to each manager in order for
him to know all the expenses encountered for the project.
A second recommendation was made for the Purchasing
Department to make a time chart for the letter of credits
term and schedule of good arrival in order to arrange

8 6

ahead of time for all the needed resources to clear the
goods.
D.

EXTENDING THE USE OF COMPUTER APPLICATION
The computer was used for payroll procedure and

recently was used for bidding procedure.
areas were applied.

Three new

The first was the application of

CPM (Critical Path Method) using the computer, so the
new manager could apply the new planning techniques.
The second was the use of the computer as a data files
directory for international as well as local suppliers
in order to get the needed materials for the right
p r i c e . The third was to keep actual monthly cost for
each item in the contract in order to compare it with
estimated cost for bidding efficiency management.
E.

THE CREATION OF A NEW ENVIRONMENT
The training has created a new environment in the

company, not only for the trainees but also for the
control group where the company will start a new phase
of working relation that will hopefully improve the
productivity.
F.

SUMMARY
It is obvious that the cost savings from these

changes caused by the training program are very great and
immediate.
Training is not the cure for all present company
ills and it is not the answer to all future company
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needs; however, it is an extremely effective management
tool when it is considered a continuous activity that is
properly planned.
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VII.

PROBLEMS FACED WITH A MANAGEMENT TRAINING PROGRAM
IN SAUDI ARABIA

This study found many constraints that could affect
future training programs in the Kingdom.

The variation of

these constraints may well exist throughout emerging
industrial nations.
A.

CULTURE
The Saudi Arabian culture places strong responsibil

ities on the male.

The male is responsible for all family

activities and behavior.

This includes many social activi

ties critical to the culture.

Such activities consume a

major amount of time besides work. The result leaves very
little time to develop new skills and self improvement.
B.

MANAGEMENT EXPECTATIONS
With the impact of competition resulting from newly

formed private enterprises combined with government
regulation, companies have put more pressure on engineers
to improve.

This developed an unstable environment for

engineers (the fear of the unknown), where all engineers
are afraid they might lose their job.
C.

THE EXTERNAL BUSINESS ENVIRONMENT
The fast pace of the business nature in the Kingdom

is unique, and is accompanied with scarcity of materials,
goods,

and machinery, making the business cycle complex.

Because industrial materials have to be imported, planning
is a tough task. Also, communication channels are long and
slow, creating problems that consume large amounts of time.
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D.

LABOR FORCE
Saudi Arabia is different from other countries in the

Third World,

especially in the area of manpower planning.

Most developing countries face surpluses of labor which
causes unemployment and scarcity of capital investment.
Saudi Arabia, on the other hand, has greater demand for
labor than supply in the labor market, coupled with
abundance of capital investment.
Thus, a wide variety of labor nationalities exist in
Saudi Arabia, making communication difficult for Saudi
Engineering Managers dealing with foreign subordinates.
Developing subordinates skills under these conditions
requires mature skills which may or may not be possible
with a training program except over the very long terra.
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VIII.
A.

SUMMARY, CONCLUSION,

AND RECOMMENDATION

SUMMARY AND CONCLUSION
This research has provided a methodology for training

engineers in Saudi Arabia (and other countries) where it
focused on:
1.

The basic skills needed by engineers to become
managers.

2.

The problems and constraints inherent to
management training programs.

3.

The impact of training programs on
the individual and the organization.

The results of this study appear to support the
following conclusions:
a.

The training model clearly indicates strong

improvement
b.

(15-20%)

in managerial behavior.

Training d o e s n ’t occur if a measurable improvement

in managerial behavior does not occur, i.e.,

the Hawthorne

effect vanished after completion of the training.
c.

The Hawthorne effeet also may occur in relatively

undeveloped countries.
d.

Trainees were continuing to implement their new

skills three months after completion of training which may
indicate that a managerial behavior change actually
occurred and the change therefore was not due to the
Hawthorne effect.
e.

The improvement of managerial behavior due to

training will open new channels of thought for managers and
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eventually this means a new improvement cycle due to the
chain improvement reaction.
B.

RECOMMENDATION
The following recommendations are made as a result of

this research.
Most importantly,

it is necessary for management

awareness to become highly visible in the Kingdom.

This

could greatly increase the recognition on the part of Saudi
executives to realize the benefit of short and long term
internal training programs.

The proposed training

model appears to be a tool to achieve this objective.
Also the author would recommend that a nation-wide
umbrella organization be established to prepare training
guidelines to structure training programs and, thus,

supply

all necessary facts to improve the human resources.
This organization should be operated by represent
atives of private companies.

Also consultation from

professional societies and organizations such as the
American Society of Training and Development should be
sought and could be very helpful.

A sincere attempt to

implement these recommendations should be made to provide
qualified Saudi professionals.
C.

FUTURE CONSIDERATIONS
In looking at the future, obvious needs become

apparent.

There is a wide variety of research areas that

need to be researched,

such as the use of this model in

other developing countries, and creating second stages of
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more advanced training models,

including more specialized

areas and see if these results can be equivalently measured
by a behavioral change.

Also the development of similar

models for lower level management such as supervisors and
skilled workers would be very important areas for future
research.
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APPENDIX A
Training Need Survey

1 0 1

COMPANY QUESTIONNAIRE
(Company1s Owners [Top Executives] Questionnaire)
Company N a m e : _____________________________________________
Address: ___________________________________________________
Tele/Telex No: ____________________________________________
Location: _________________________________________________
Number of
Employees:

(a) Executives _____

(b) Departmental Heads _

(c) Subordinates ______
Activities of the Company: _______________________________

SECTION 1 :
For each item listed below, please indicate the amount of
difficulty and importance experienced by the company since
its establishment by marking.
DIFFICULTY

IMPORTANCE

1.
2.
3.

1. Unimportant
2. Moderately important
3. Very important

For no difficulty
For moderate difficulty
For much difficulty

DIFFICULTY

IMPORTANCE

__________

__________

__________

__________
__________

__________

__________

__________

__________

__________

__________

__________
_______

__________
____ ______

Planning and Forecasting.
Overcoming unexpected circumstances.
Motivation (Staff and Clients).
Communication With Staff, Clients,
and Others.
Coordination Between Different
Functions.
Relations With Other Companies and
Individuals.
Decision Making. (Business and
Management)
Delegation of Responsibilities.
Budget-dealing.
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SUPERIOR’S QUESTIONNAIRE
Name ____________________________________________________________
Qualifications _________________________________________________
Present Position ______________________________________________
Total Experience as a Superior/Member of Board of Directors.
Years
SECTION 1
For each item listed below, please indicate the amount of
difficulty and importance you experienced during your job as
Manager or Administrator by marking.
KNOWLEDGE

IMPORTANCE TO YOUR ADVANCEMENT 1
3
2

1.
2.
3.

1.
2.
3.

For no difficulty
For moderate difficulty
For much difficulty

DIFFICULTY

Unimportant
Moderately important
Very important

IMPORTANCE
Planning and execution thereupon.
Decision making (Administrative &
Business) .
Motivation (peers, managers/
engineers - subordinates & clients).
Communication with others (peers/
engineers).
Delegation of responsibilities to
subordinates.
Coordination between different
functions.
Creation & Maintenance of
cooperative atmosphere in the
company.
Framing/participation in framing
administrative rules ensuring
harmonious practice thereupon.
Maintaining relations with others
(inside your firm).
Relations in social circles (out
of your firm)
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ENGINEER MANAGER QUESTIONNAIRE
Name ____________________________________________________________
University Degree ______________________________________________
Present Position _______________________________________________
First Management Position Held ________________________________
How long did you work as an Engineer before first assuming a
Management position or Administrative Position?
Years
SECTION 1
For each item listed below please indicate the amount of
difficulty and importance you experienced during you job as
Manager or Administrator by marking.
KNOWLEDGE

IMPORTANCE TO YOUR ADVANCEMENT 1
3
2

1.
2.
3.

1.
2.
3.

For no difficult
For moderate difficulty
For much difficulty

DIFFICULTY

Unimportant
Moderately important
Very important

IMPORTANCE
Ability to delegate authority to
subordinates.
Ability to motivate subordinate.
Personal technical knowledge.
Communication skills with others.
Ability to assign responsibility to
subordinates.
Ability to make management
decisions.
Ability to coordinate between
different functions.
Ability to plan ahead.
Relation with peers inside your
function.
Dealing with budget.
Cost Control.
Relation with peers outside your
function.
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SUBORDINATE’S QUESTIONNAIRE
Degree/Diploma ________
Position Held _________
Since When _____________
SECTION 1:
KNOWLEDGE

IMPORTANCE
Technical knowledge of the job.
Practical handling of the job.
Ability to communicate with the
officers.
Ability to create opportunities
for betterment.
Cooperation with superiors and
peers.
Ability to give suggestions.
Obedience to company rules and
superiors.
Ability to face technical problems.
Cost Control.
Others (write on reverse)
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APPENDIX B

1. Subordinate Questionnaire
2. Trainees Reaction Questionnaire

SUBORDINATE QUESTIONNAIRE

Department/Project

Date

Name

Have you filled this questionnaire before? Yes______ No__
"IN EITHER CASE PLEASE CONTINUE"

Direction:

Please mark the point which best approximates your managerfs
ability in the following.

POOR
A.

PLANNING

1. Determining Man
power requirements
2. Determining Equip
ment requirements
3. Understanding total
Project Picture4
4. Looking Ahead to
Avoid Problems

SOMETIMES
SATISFACTORY

SATISFACTORY

MORE THAN
SATISFACTORY EXCELLENT

POOR

SOMETIMES
SATISFACTORY

SATISFACTORY

MORE THAN
SATISFACTORY EXCELLENT

5. Doing things with
in time required
6. Making your work
easier

B. ORGANIZING
7. Keeping Equipment
& Tools in perfect
condition
8. Minimizing Idle
period of Equipment
9. Distributing the
work fairly among
you
10. Providing oppor
tunities for
advancement
C. DIRECTING
11. Understanding your
problems
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12. Accepting your
ideas

POOR

13. Recognizing you
when you do your
job well
14. Making you feel
free to discuss
problems with him
15

Stressing cost
control

D. CONTROLLING
16. Keeping working
conditions in order
17. Giving clear,
understandable
instructions
18. Making decisions
when they are
needed
19. Informing you about
what is expected of
you
20. Being loyal to the
company

SOMETIMES
SATISFACTORY

SATISFACTORY

MORE THAN
SATISFACTORY EXCELLENT

POOR

E.

BEHAVIOR

21. His attitude
towards work
22. His attitude
towards you and
your fellow workers
23. Being Independent
and decisive
24. Being selfconfident
25. In your opinion,
his over all evaluation
as a manager is
____

SOMETIMES
SATISFACTORY

SATISFACTORY

MORE THAN
SATISFACTORY EXCELLENT

TRAINEES REACTION QUESTIONNAIRE
To guide us in planning future programs, please answer the questions below:
How would you rate the following? Please be realistic in your answers.
POOR
1.

SATISFACTORY

GOOD

EXCELLENT

CONTENT
1. Adequacy of Materials
2. Overall Quality of
content

2.

PLANNING
3. Adequacy of Facilities
4. Program Organization
5. Pace of the Program
6. Length of the Program

3. LEARNING
7. The Use of Audio Tapes
8. Topic Covered by Tapes
9. Team Assignment
10. The Use of Visual Aids
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11. Discussion of Actual
Problems

POOR

SATISFACTORY

12. Presentation of Cases
13. Group Motivation
14. Overall Evaluation

What was of most value to you in this program?

What was of least value to you in this program?

Additional comments would be appreciated.

GOOD

EXCELLENT
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APPENDIX C

Training Need Survey Results

TRAINING NEED SURVEY RESULTS OF THE COMPANY’S PRESIDENTS
(OR TOP EXECUTIVES)
MOST IMPORTANT
Planning

MOST DIFFICULT
Planning

Communication Skills

Coordination Between Functions

Coordination Between Different
Functions

Motivation

Cost Control

Cost Control

Decision Making

Relation With Other Companies

Budget Dealing

Overcoming Unexpected Circumstances
Decision Making
Budget Dealing
Competition With Other Companies

MODERATE IMPORTANT
Delegation of Responsibilities
Motivation

MODERATE DIFFICULT
Maintaining Discipline
Delegation of Responsibilities

Relation With Other Companies
Overcoming Unexpected Circumstances
Maintaining Discipline
LEAST DIFFICULT
None
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LEAST IMPORTANT
None

TRAINING NEED SURVEY RESULTS FOR COMPANY»S SUPERIORS
MOST IMPORTANT
Planning and Execution Thereupon

MOST DIFFICULT
Planning

Communication Skills

Coordination Between Functions

Coordination Between Functions

Decision Making Process

Cost Control

Communication Skills

Dealing With Budget

Cost Control

Overcome Unexpected Situations

Dealing With Budget

Motivation
Decision Making
MODERATE IMPORTANT
Creation of Cooperative
Atmosphere
Relation With Others (inside
your firm)

Participation in Framing
Administrative1s Rules
LEAST DIFFICULT
Relation With Social Circles
(out of the firm)
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LEAST IMPORTANT
Relation With Social Circles
(out of the firm)

MODERATE DIFFICULT
Delegation of Responsibilities
for Subordinate

TRAINING NEED SURVEY RESULTS OF THE ENGINEERING MANAGER
MOST IMPORTANT
Planning Ahead

MOST DIFFICULT
Ability to Plan

Making Management Decisions

Communication Skills With Others

Communication Skills With Others

Making Management Decisions

Coordination Between Functions

Ability to Coordinate Between
Different Functions

Cost Control

Cost Control

Dealing With Budget

Motivation of Subordinates

Personal Technical Knowledge

Dealing With Budget

MODERATE DIFFICULT
Ability to Motivate Subordinate

Ability to Delegate Authority to
Subordinate
Assigning Responsibility to
Subordinate

MODERATE DIFFICULT
Delegate Fiscal Authority to
Subordinates
Relation With Peers Inside Your Firm

Personal Technical Knowledge

Assign Responsibility to
Subordinates
LEAST DIFFICULT
None
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LEAST IMPORTANT
None

TRAINING NEED SURVEY RESULTS OF THE SUBORDINATES
MOST IMPORTANT
Cooperation With Peers and
Supervisors

MOST DIFFICULT
Communication With Others

Ability to Give Suggestions

Technical Knowledge Of The Job

Ability to Create Opportunities
for Betterment

Cooperation With Superiors and
Peers

Communication With Officers

Giving Suggestions

Obedience To Company Rules and
Superiors

Ability to Face Technical Problem

Technical Knowledge of The Job
Cost Control

MODERATE IMPORTANT
None

MODERATE DIFFICULT
Practical Handling of The Job

LEAST IMPORTANT

LEAST DIFFICULT
Obedience to Company Rules and
Superiors

None
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APPENDIX D

1. Statistical Analysis for Hypothesis A
2. Statistical Analysis for Hypothesis B
3. Statistical Analysis for Question #10
at the Third Evaluation Point

STATISTICAL ANALYSIS FOR EACH QUESTION BETWEEN
GROUP A AND GROUP B USING THE MANN--WHITNEY-WILC0X0N TEST
Question

U-Statistic

Probability
of Occurrence
Under H

Predictions
Confirmed

Planning

1.

Determining Manpower
Requirements

39.50

0.500

Yes

2.

Determining Equipment
Requirements

32.00

0.245

Yes

3.

Understanding Total
Project Picture

34.50

0.300

Yes

4.

Looking Ahead to
Avoid Problems

35.00

0.333

Yes

5.

Doing Things Within
Time Required

35.00

0.333

Yes

6.

Making Your Work Easier

35.00

0.333

Yes

B.

Organizing

7.

Keeping Equipment and
Tools in Perfect Condition

39.50

0.500

Yes

8.

Minimizing Idle Period
of Equipment

32.50

0.280

Yes
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A.

Question

9.

10.

C.

U-Statistic*

Probability
of Occurrence
Under H

Predictions
Confirmed

Distributing the Work
Fairly Among You

33.50

0.290

Yes

Providing Opportunities
for Advancement

36.00

0.365

Yes

Directing

11.

Understanding Your
Problems

39.50

0.500

Yes

12.

Accepting Your Ideas

37.50

0.410

Yes

13.

Recognizing You When
You Do Your Job Well

38.50

0.444

Yes

14.

Making You Feel Free
to Discuss Problems With Him

38.50

0.443

Stressing Cost Control

39.50

0.500

Yes

15.
D.

Yes

Controlling
Keeping Working Conditions
In Order

35.50

0.360

Yes

17.

Giving Clear, Under
standable Instructions

34.00

0.302

Yes

18.

Making Decisions When
They Are Needed

39.00

0.466

Yes
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16.

Question

Probability
of Occurrence
Under H

Predictions
Confirmed

CM

Informing You About
What Is Expected Of You

38.50

0.443

Yes

o

19.

U-Statistic*

Being Loyal to the Company

40.50

0.530

Yes

E.

Behavior
His Attitude Toward Work

34.5

0.300

Yes

22.

His Attitude Toward You
and Your Fellow Workers

36.0

0.365

Yes

23.

Being Independent
and Decisive

38.5

0.443

Yes

CM

Being Self-Confident

35.5

0.360

Yes

In Your Opinion, His
Overall Evaluation As
A Manager is

32.50

0.280

Yes

•

21.

25.
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♦The Statistic used in the Mann-Whitney-Wilcoxon

STATISTICAL ANALYSIS FOR EACH QUESTION BETWEEN
EXPERIMENTAL AND CONTROL GROUP #1 USING
THE MANN-WHITNEY-WILCOXON TEST
Question

U-Statistic*

Probability
of Occurrence
Under H

Predictions
Confirmed

Planning

1.

Determining Manpower
Requirements

36.50

0.398

No

2.

Determining Equipment
Requirements

30.50

0.220

No

3.

Understanding Total
Project Picture

3.0

0.000

Yes

4.

Looking Ahead to
Avoid Problems

6.0

0.001

Yes

5.

Doing Things Within
Time Required

17.0

0.020

Yes

6.

Making Your Work Easier

6.0

0.001

Yes

B.

Organizing

7.

Keeping Equipment and
Tools in Perfect Condition

31.0

0.218

No

8.

Minimizing Idle Period
of Equipment

35.50

0.365

No
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A.

Question

U-Statistic

P ro b a b ility

of Occurrence
Under H
9.

10.

C.

Predictions
Confirmed

Distributing the Work
Fairly Among You

23.0

0.068

Yes

Providing Opportunities
for Advancement

39.0

0.466

No

Directing

11.

Understanding Your
Problems

0.0

0.0

Yes

12.

Accepting Your Ideas

0.0

0.0

Yes

13.

Recognizing You When

0.0

0.0

Yes

Y o u Do Y o u r J o b W e l l

14.

Making You Feel Free
to Discuss Problems With
Him

0.0.

0.0

Yes

15.

Stressing Cost Control

0.0

0.0

Yes

0.045

Yes

D.

Controlling
Keeping Working Conditions
In Order

21.50

IT.

Giving Clear, Understandable Instructions

0.0

0.0

Yes

18.

Making Decisions When
They Are Needed

0.0

0.0

Yes
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16.

Question

19.

Informing You About
What Is Expected Of You

<N

•
o

Being Loyal to the Company

E.

Behavior

U-Statistic

Probability
of Occurrence
Under H

0.0
33.0

Predictions
Confirmed

0.0

Yes

0.273

No

His Attitude Toward Work

5.0

0.0

Yes

22.

His Attitude Toward You
and Your Fellow Workers

0.0

0.0

Yes

23.

Being Independent
and Decisive

0.0

0.0

Yes

CM

Being Self-Confident

0.034

Yes

0.0

Yes

•

21.

25.

In Your Opinion, His
Overall Evaluation As
A Manager is

20.5
0.0

♦The Statistic used in the Mann-Whitney-Wilcoxon
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STATISTICAL ANALYSIS FOR QUESTION #10
BETWEEN THE EXPERIMENTAL AND CONTROL GROUP #1
USING THE MANN-WHITNEY-WILCOXON TEST

Question

10.

U-Statistic

Providing
opportunities
for advancement

21.50

Probability of
Predictions
Occurrence Under
Confirmed
II

0.045

Yes

*The Statistic used in the Mann-Whitney-Wilcoxon Test.
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APPENDIX E

1. Labor Summary Sheet
2. Equipment Summary Sheet

126

Name ______________________

Date of Birth

Citizenship ______________

Religion ____

Visa Classification ______________________
Issued at ________________

Valid until _

Project name ______________________________
Contract period __________________________
Monthly salary ____________________________

Job Priority Skills

1 . _________________
2.

_______________________

3.

Note:

This information need exists in the Kingdom
since the great majority of workers are foreign
nationals.

Labor Summary Sheet
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Type

Model

Serial No.
Date of Purchase __________________

Price

Dealer ____________________________________
Warranty Period __________________________
Equipment Life Time

Maintenance Record

Spare Parts

Date

Project Name

Cost

Equipment Summary Sheet

Fixed at
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APPENDIX F
A Solved Example Using
The Mann-Whitney-Wilcoxon Test
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APPENDIX
THE MANN-WHITNEY-WILCOXON TEST
The Mann-Whitney-Wilcoxon test(a powerful n o n 
parametric test was used which is the most useful
alternative for to the parametric t test).

A summary of

procedure is given below to show how it was used to test
the Null hypothesis H
1.

ua

=

UB

Determine the values of n

and n

where

n^ = the sample size of the smaller group.
ri

2

= the sample size of the larger group

In this research n^ = ^ .
2.

Rank together the scores for both groups,
assigning the rank of 1 to the score which is
algebraically lowest.

Rank range from 1 to N =

nl + n2 tied observation are assigned by the
average observation of the tied ranks.
3.

The statistic used in this test is called U.

4.

U

can be calculated as follows:
CM

\

Uobs = nj_ n2 + N(n-^ + 1

)/2
Uobs = nl "2 + N(n2+1

" R1
-

r2

where
R^ = Sum of the ranks assigned to group
whose sample size is n^
R 2 = Sum of the ranks assigned to group
whose sample size is n 2
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5.

From special tables knowing n-^, n 2 >

6.

Reject H

in favor of Ha^t if (UQ^ S)

has an associated probability equal or
less than U c r itical.
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EXAMPLE SOLUTION OF THE MANN-WHITNEY TEST
This was the Pre-test example where the researcher
used the Mann-Whitney-Wilcoxon test.
The Null
The Alternative
Group A Score

H :

UA = UB

H l:

UA - UB

Rank

Group B Score

Rank

89.8

17.5

89.80

17.5

89.4

16

88.60

14.5

88.6

14.5

88.40

12

88.40

12

87.80

9

88.40

12

87.60

7

88.20

10

87.60

7

87.60

7

87.20

5

86.40

3

87.80

4

86.0

2

83.90

1

R a = 94
A

U = nn

+ N (n + 1)/2 - R

R b= 77

n^=n2 = 9

, N = n l+ n2

U = 81 + 45 - 94 = 32
From special tables it shows for
and for « = 0.10

= n^ - 9

the critical U = 21.

Therefore there is

sufficient statistical evidence not to reject the Null.

